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(57) Abstract 

A transparent substrate with conductive multilayer antireflection coating, whether it is made of glass or other transparent material, has 
high transmittance while maintaining required conductivity and resistance in the surface layer. The transparent substrate with conductive 
multilayer antireflection coating has a laminated structure of transparent thin-film dielectric and transparent thin-film conductor on a 
transparent substrate, which includes a first thin-film layer of transparent dielectric substance having a refractive index greater than the 
transparent substrate, a second thin-film layer of transparent dielectric substance having a refractive index smaller than the transparent 
substrate, and a third and outermost thin-film layer of transparent conductor. The reflection due to optical interference is suppressed, 
resulting in high transmittance. 
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1 0 



1 5 



2 0 



2 5 



(Dmm^mmmmt, mmmm*%mLtzm& (mims<Dmm^nd> a/4 

1.59) £ U IT 0<DMJ5tt3tE&irCfiI#6 0 0 Q/D ($1 ), 5 5 0 Q/ 





Ti0 2 


Si0 2 


ITO 








6 7. 5 nm 


1 1 7 . 7 nm 


2 7. 5 nm 


0. 58% 


600 Q/Q 




2 0 6 nm 


6 5 nm 


2 7. 5nm 


0.6 9% 


600 Q/D 










Si0 2 


ITO 








6 5 nm 


115 nm 


3 0 nm 


0.6 3% 


550 Q/D 




2 0 4nm 


6 2 nm 


3 0 nm 


0.7 2% 


550 Q/D 



&fo£}£i0 . 5 mmcDMft Hit \<\ f&frtiZo Ifctfot, 0.2~0.3 

^m$tm<Dmmm*mm\sT mmi,£.mMfo7)v=iVsa±izxvi&i.xi3<) & 
i > 
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— ^-r-s^T, iirtcY-f^ot^-^-, /soy> t— (i i 3 o°cxmm 

Zftfrjo ^Jnt- * — , m D > — ^ — tiiii) t3jfc$g©3!jnSft£:fir& -5 o 

jo«ftft*ea&-r*»e»«ii«fiBi»» jAfit&n%-*-£. ^Brtt^toiSBbT^^fc 

S l llilf IfflUSi h D >tSZ r O:^ >n ) £<£fflU 

iicmt= ^*s^iu©s«cD^3i^x n&i3 i m,m'&<Dmm^%:m.[sX\,->2>o 

0C^t<t5t:»fi5 3 0 nmtCT t— ^ 5 5 0 nm-C©S^li9 4. 

5%S^Lfeo SBB^JfcttSf mfta»4Eff-MOD E L 3 0 4 MUX 

^©^ffitcM-rss^cDaij^sff^ofco iie.nfctssi$a9 3.5% 

Xt>-otzo «IfiJliilli5 5 0 Q/D§iLfe„ 

<HSS09 2 > 

^$£#1 1 tn— K=i- h y.) ZM&mmmWlz® 

BMJPfci6 5 nmT-fe-pfeo Sg 2 &ffi|Ji L T S i 0 2 £±j?fc#i:?-;S>& 

KJiSJ&JfcU ^CKfSl 15nmi:Lto i3flllil TO^i^tt 
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1 2miZmT* miZrnT £5 Ci&ft 5 4 0 nmJCT K — * 4 W*>. 5 5 0 nmt 

ttt£5 5 0 Q/d£^bfc<, 
<S5SteM 3 > 

fl\ KJSi±2 0 4 nmtfeoL £2 If Ml: bT S iO:S±^kt2, 

^©m®*6 2 nmtbfco H! 3 i*JBtJf !± I TOg^tt 
£^MJi£Jf?fiSb. *<DmB& 3 0 nmt bTfi&flfl£*T:fe ^ 
<it«09 1 > 

MM 1 fcB— *«SII£3lK*Mfc:SA«> 1 ffflUli: bT I T 0 

O*6J6*WP-e4 0nnwj«bfc. dOSgjfL ft 6 ttfcSMttt***" 4 £»K 

IJBSJhK03ai5ia**IB4iat:^-ro 0£^-f.fc? t»S5 5 0 nmT-©383®3Mi 
8 6.6%4^U SiSSil^l±8 9 . 6 %T-afer3fc„ SHfitfitfB: 5 5 0 

Q/n^^bfco 

<J£igt0!l2> 

fEflS«l fcB— M§3&|g|Jf icttl T0©^IK§IKiP3 Onmt 
LT, !f51$*fliUi©BIJS#A/4 (fcjff b A = 5 0 0 nm) » fg 2 2: 3 

uti i mmmtm 2 in©ii$^^tt t (mmm) 

t©«***13HCvt. ft* (a) t±RJP& A/4 fcUfc*^-* AMI (b) 

fflU ffliS (a) T-CDKffii 12 5 nnu fi& (b) T-CDJBiJPf± 6 5 nmtfiJ. 
i2111liS i0 2 ^ffiffiU ffli& (a) T-©JKJPte:9 5 nm. ffiSS (b) TO 
SSiPfi 115 nnTCfcSo 

©«fc3fcIMIrifc*JB^*cr i:"t?x 5 0 Q/D£fft&b&#£>&fi 5 
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5 0 nm-EOSI$li9 4. 5 %£f#£> Z. £&X- if 5 X««fc Jt "*»»*©» 
HJE^Jlv 2, SOiiStKiS-eft^JtKMlTttx afi5 5 0 nmT©ai 

Jfc««2©.fc3fc»6, fffiSI (a) © «t 5 C g 2 111 t. US 3 «RJ| i: CIS 

1 o ©Hft#3£lt3:hT fc* MI3*fflUiR:jBjsai*ix*flUliCJ:oTt±«5 «fc3 

^sjs^^tij^vv^ t#&^ 0 *««n;tt> &m<Dmm*\/2m. a/4 amp c 

15 (£2©%jK©jg») 

jut s id 2 © ©jem t: * «■ 5 mm& * m t z> &m s.mm±mnmmmm. * 

fH 5 Ht±. *%B^©^ 2 ©m©&JBC«t±£Mtt««r&£;V£ttlttJhn 
ftaWISfiSffl^iliaS* y*--n*;i>©BrBBI-C*S. **«S©JB«t:*»** 

2 0 *tt*#-rs£>Jifi»l«.ltiltt, SBl©fE«©»»©JBliaT«fl)iUfcllSl, ft 

2£J:UcSS3&jRJ|3 % 4, 5ft>&ftS4>&< 311©£jnK2:H-"C&S© 

Hfcfc^Tx 21tt3SB^©i®Bj@^*^-r-, ^©T3ofc:®£igB$K:$gB.8@;£atg21 

2 5 22*fl|jtT^6. JUMSfc* »WH£*K21©*ftti: L-CttstfU * — #*-f US 

tffflv^ft, -€-©§£tti& 1 . OmmffcS, 

23{iSBJH^»«21©±® fcttfr & *Ljfc£ja#* 'J ;i/ -T i>^B^H^*t5 
(B0T>y-=i- hflT-feSo £©aWHJ£*««T>*''— n— hJ|23ti\ ^11 
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H*f*l. 5 0tt±2. 5 OJ^TOttHOfeafitttfflSi-LS. SfMtJtfciu MSI* 
JKJi 3 iiZ r0 2 (Jffl*r*1.9 0 ) *\ T i0 2 (JS*r* 2 . 2 0) „ 

AI2O3 (JB*f*l -6 0) e>ti2> 0 

SIS 1 i»flllJl 3 ©gimfct. 1 0 nmHie 0 0 nmttTW S L <> iDffSL 
<tt5 0 nmW±5 5 0 nmWTffeS. <* £ lzmm<Df&<Z>mB%imZ%&T 5 

*xet±» < t & m < x & » sftf^s&m^ft 5. tit < 

4 ttas 1 km 3 ±izmm$ti. mBm%.&mi(Dmmm& *> i>mm$rmz 
tt-omBj}mm#.<Dm 2 nmm-c & z „ as 2 kbis 4 tc<g;B * *i -5 anBtsttttt*. 
«fflr*aw3Hje»iE2ie:jiSftasa*i*n**«, m$r& 1 . 3 5ju± 1 . 6 j&i 

T<Db<D&{&m£tiZo Stt&tHCfcfc, §S2i?mJ14©£jjSfl-£l±S i 0 2 (S*f* 
1.4 6) MgFi (JB#f*1.3 8) #tStf&iiS. Sfc, MS 2 sfMil 4 ©BUS 
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i£ 1 0 nmtt!6 0 0 nmJGrFiMff* b < > J; b < ii 5 0 nm«±5 5 0 

5 i± fg 2 psmji 4 © ji ii © m w§ iz mm z n tz m m®. & * t a fg 3 nmm -c & 

5 fS3?SMJ15 0D3Efi£#(;:fci:I TOUtfilf e>ix4o ff§ 3 Sigffll 5 ©MJPi;: J: 

fexiii^iSMlR-r^KA^^, »*L<{ia®SJnffi* J l 0OiU±5 0 0 OQ/ 
□ »K «fc t>$?£ b< fcfc 1 0 0«± 1 0 0 0 Q/DtiTT-fei>o l;*^ * 

D$?2; b < i£2 0 jy.Jb3 0 0 nmttT-CfeS. 

ztie,'pte< £&mimmm3, m2m»m4^s^v»3mmm5 at .to, 

K=i—hBI43fcfl|jtTHS* JlttlftC, SB^qr^l4»«41©»*4 
i: fCli# Uiff^l/?^!/- hW&m^Ztl. ^(DBZlZmO . 17 5 mm 

2 o 44ttaw^»tta6«4lcDTlit:lft»6>*ifc±j*^*r^ 'J;i/t-r*a9iTOtt 

8fiR£figllilf £ m lz RlJ*t4*tS41 en— hr*cii:c:«t»», itBJi nJSH4*« 
41<0«ffi*«fli**flMiF3Ep6^'5fc» J ¥>, aEW8itta£4E41i:»ifi-r*fMJti:© 

2 5 45ttawW»tt»IE«T>^— =1— hJ144«D*TJiK:l!l!tt61XfcaW#«*© 

lcJel:T*lBats«*a3^alRri^ttJft^^#, »sl< fctsiBffiinffi** 1 o obi 
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±5 0 0 0 Q/DWTT-fc'K it)Sf^L<{il 0 0 J&Lt 1 0 0 0 Q/D«Tt 
S5 0 ^®afi ! [ffli:^JS-ri.^4^Me45©KJPJil 0W±1 0 0 Onm 

&LT#S?i; L<. <t •3»$L<i±2 0Jil±3 0 Onm«TTSS. 
51(i?fS4»lgB45h*^ttKf*K±K31©fg3gMJf 5 £: sm»fl9CSH*1-* 
5 «jfir*^ffll3IS5Zi:«Slfl«JK:lSISt-4ffl^— ^ 

^i/SM4E 53 c mm. cd mm* m - > 54 £ fig * x *> © -c & & . 

W±ffl<t ^ t^fig^nfegB^^ y3^*;Mc-^T. WTC^©iii^*SiBJ-r 
B^pj^<4StS41©«^S©^4^JKS45i:#Si4S*fl»±ll310^3StM»5 t 

BJja^nfcmff^ifff bfctegcDmffit^i: uT^a3iggS52t:m^Lx muom 

20 iiiT. ^3 0HJ6i©Jg^Cij|7-i.»m(4*^t-5^»Sftfl95±M^aBJ*tg^ 

tti2IB.Jia;&£fl§^;fe32BJ3* y^t^;i/OBtI0t-fe?,. i^T, IB 2 <DH«S©Jfc 

1 . 0 mmT-fc£>o 

23l±j2BJ3H^*t£21©±®£f8:{* £ ixfciE£#£ U ;i> i: f 2>iSBS@;£»t£ 
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1 0 



1 5 



2 0 



2 5 



5 (i^B^H^siSfflflrv^— n— KS23©e±«(ciS{t?>tifcSB^#^:»;©; 

js6tT*isaja«*siLi[3i*ifn«Av^a», »sl< nmmntjimifi i o o et± 

5 0 0 0 Q/nJ-UT-C^) !)> itlffSKIilO 0 JStJt 1 0 0 0 Q/DfilTT?* 
5. *SaiSffl[i:»A-rs«3 3ll(tJi5©iaJ!Cttl 0W±1 0 0 OnmJJt 

T#$Fg;L <. J;DSfSl<a2 0fel±3 0 0 nmttTt* -5 . 

41 tt mm 42 * ^ b t m 3 ma 5 c m m l t *r ft -r 5 «t 3 k is t* 6 n tz a w 

©SBJpJ^tSSteT^ -f ©±®fc^>*fctt»T©ff£EKfK:aBJiqrilM4it«41© 

s«arra£j*«-s 7** u ife§s*ig3 HSftoaHiirsMss 

mm^— h*3— hJK43ftfll*T^5. JWMUfc, »WRr»ttat«41©*mi:LT 

fcjfstfij xfr>rU7^l/- J^tffflV^tU ^©J5<*fciiK) 0 . 17 5 mmtSS, 

*Rft]EMtr*«rK:awiqrilH4*«41t:=i— h«i fcfc«fc !k aqsqraittM 

ami Ri»ttaM[4i± ££&£«£tti&±M* jftK-r * c t. 1> rtib-c & * 
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a-K3-M!&<, #C»i«TOtt«mifc#JiK»KJtlKi:©IIBT'© 

5 g©MJPT*i&3.ri;#'*?g;bo 0 

mmwiz&m a n % mMmmmt. am *«HJH4a£*4i cms t x &£a ft 

^tvSA 5 , JBJf* 1 - 5 0«±2. 5 OttTWJSIOiOtffffl^hS. *<*ttfc: 

1 0 (i x ft 6ffJKJI46©£jgak:ti:Z r O* (S*f* 1.90) ^ T i O* (B*f*2 . 

2 0) . A 1 2 O 3 (JH*f*l . 6 0) ^gEtf 6»lx*o 

£6ftKJ|46©KJ*ttl 0tt±6 0 0 nmJiiT#S?£b<. i5!f$l<H:5 
0JSl±5 5 0 nm«T-C*4. * 6 fc««©»©«JPft!WlI**Jfr* t A./4Bl± 

47ttS6!fIkJ|46©Tnca(JI£i'U 3gB^Rl^ffi*tK410S»f*i D *fi^E 

»f**j*oawii«{*:©jis 5 nmmt&Zo m 5 mji47c:ttj93*'i«MStt 

f*B\ ttfflT*»llBratt*K41CJte&T»M*?;*;ft«a*, JB#f* 1 . 3 5 fil± 
1.6JMT©*eD*«teffl**i*« JMM&fctt* S8 5»«J147©±ri6«-fcttS id 

2 o (Jffl$f*1.4 6) ^MgF: (JB*r*l .3 8) *iflf^ti5 0 £fc> IB 5 

47©M^fc£l 0nmtt±6 0 0 nm^TW * b < > J; t) f: b < i± 5 Onmtl 
±5 5 0 nmWT-C**. fflWtfCtUU:!* < T &J* < T SWBjLSftJRjW* 

45fc£fg 5 ill 47© T ® O 8*J| C »® * *l fc S * 1" % JB 4 ill T- ft 
2 5 £ 0 ^4^K«45©±fi£«-{cttI TCNPtfSStf 5>ii*o Ml 4 JBi»JBt45e!>JKJP fc J: 

ifttt£*M«-r*UfA^#* »*b<ttMSSfiC«[4«l 00fil±5 0 0 0 Q/ 
□JMTT?*»K «fc »3£F£ b < fcfc 1 0 0£l±l 0 0 0 Q/nWTTf**. 3 
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®i£^ffi£ttJfo-f SS64J145©JBIJpy: 1 0W±1 0 0 0 nmJil.T#$? £ L < . «fc 
L < (£2 0JM±3 0 0 nmttTT-S5. 

tg 2 (Dmm& Km m±m 6 1 zmm-t s s 0 

51fcfcffi 2 ©#«t£Jxf*B&itfli£61©ii§ 4 SSBIjf 45tfS 3 ill 5 t *«^,Wtc^ 

&±(d&o icffifftzntzmw-? -^/^;ncout> wTK:*©iii^*attwr 

mW~RSm&&W.ffl^— Fn — hJl43©±;&£^>i;;fcfci:JiT*¥ffi-f -f© 
ffff^tflg 2 ©#«ttS*fl»ih^6l*3«tVSB^B^St52lt1 , 53t^ti.So -?©flK 
SBJH^at5210«^S©^ 3 mmm 5tS2 ©#mt4S*fB5Jl:fit61©§g 4 ISM 
g45£#&M-ra 0 gMTSt. S?4&MJ145;&<fcVMi3igJKJi 5©^:h,^*v© 

(^4CDHSIi<D?BSi) 
JUT, ^4©|liteCD^{c^(tS^at4^*-r2>f-»S*fKJhK[^Bjaffi4 

msmtm—x&Zo 

t5. 
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Hfc:*^T, 41tttt*J142*^bT#«ttS*H»Jt«31C«IBLT»lRir* J: 

M©SBj3qrj*t4s«{ii^- hffi£43£{it;LTu.i>o mfc&jiz, mw°iM& 

0.175 mm-C&?)o 

44{±3ga^Ri«14Sffi4i©TiSttS(t?)ixfc^^^r^ 'J;i/t-r£itBj3pj8gf4 

1 0 41©*®£®<b£i±«^a»£>'3 t £>fc«>-S\ »MRrflM4attR41i:»»r4*Bli:© 

Sfcx Ku— hTf&<* #CSB^Ri^*«41i:^SSI*l55jhMi:©P^-e© 

2 o *»*iRl±©fcttt:H5fiaE*«<f fcT2B8"ir8Mta6«41t:7 , >^— n- hftff* 

-5 

46tt»BJ3RTiJMS2£««T>*''— n — hJB44©TMfcSUi**U aHiraSMS&IK 

B#t4* 1 . 5 0W±2. 5 0JWTffl<6BB©*©**«ffl**t*. IftWt 
ttx ^6»JK*46CD^fig^-{c(±Z r 0 2 (BSf* 1 . 9 0 ) TiOi (B#M£2. 

2 o) x Aho, (B*f*i.6 o) m&mifztiZo m6mmm4G<Dmmi±i o 
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W±6 0 0 nmWTWS b <> <fc *) b < fcfc 5 0«±5 5 0 nmfitTT?»4. 

47tt*6*KJi48©Tat:flUi*ix, i§BBnr8§tt»£41©ffl#T¥ <fc t> feffi^fi 

1.6filTO*©4«ttffl*n4. JlffcttCfci. t6 5»RJi47«D±J5R#C:H:S iOi 
(«1t*1 .4 6) ^MgFj (JSifr^ 1.38) ft So ^2»M» 

4©lSlil 0nmtt±6 0 0 nmJi*T#$? * b < % «t b# $ b < fcfc 5 Onmtt 
±5 5 0 nmfilT-eftio M* t iftJW±# < T *iP < T *>> M^^ihS&^^fi 
h ft (3 < 

45{i £ 5 *§B£J147cd T B<2 AftM fc «S * ft tz mm& £ M T £ £ 4 igJKJi T* afe 

So £4#$iji45©£fi£#(cfc±i To^*s^(f fens. m4mnm45<Dmmtz£ 
e»<» ■aaffifit«»=r«»'&H:«ij»*j»<-rfttt«tv'>. *e«a»fcjtec"t*ffifi 

ftfi*jlSI«t*lWM#, &£L<t£&fi&fttt#l 0 0&L±5 0 0 0 Q/ 

□ filT"?*!)* .tDffSKttlOOWHOOOQ/DfilTtfti. Sfc. * 
Hffitn;fiSt;^-ra£4S45CDMJ?li 1 0£t± 1 0 0 0 nmJWTA**?* b < . «t 
t>$f£ b < i±2 0fei±3 0 0 nmaTffeJ. 
£ft?>'J>&< i:*£4»MS45, £5»IKe47i3J:V£6^MS46i:(c«fc *K 

51tt£ 2 ®*«tt£ftn&jtK61<Z)jft 4 »KB45i:£ 3 fgjRjf 5 i:*Safl<Itg 

sir ?> iit^tc, *igr«^»iaB524:«ftwcsf«is-r*«^-^ net »>jbj* 

*ilfc»glE^S!tJ»*. ^CD^*IS51i:m^CgEi^$ftS^a5[l]SS52{i, 7 
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3 mmm 5 (D*n?n(Dffi}$iz%}m£ntznEE*iwi£LrztiLm(Dm&ttmii lt 
bit* m 5 (DmmcDmmizmf ^mm^m-r ^^m^.mm±m<tmm&^ 

tiuKvmmmmtem 2 ©fijgo^cDm 5 1a t n-t&s . 

*^J£©ff$SlCDSiB^{i. fg 2 ©H;86©»JSi©Si 5 ET*S5iB^Lfe*)©hffl3S-rS 
r $SBJ§H^t£{gi|M— Kn— hS22i5«tT5^BSprMt4»|g(lM— K3- h/f43© 
*ft^ftS«£*r-f £>®£:S*Hil©®t;:, &.MWj±m*ffiZ.tzj CBIsrs*fi£ 

Hfcfci^Ts 2U±3gB^©SBj@^S«T. ^©Tffit:^j§B§t:^B^H^S«21 

22£tft*.TV<>5o ^©SB^H^SSifflyx— Mg22©T®"T & £ jgBJlB^S 

*521©R*f{!8©®fcrSg 1 ©££JI35lI:£l71£flg;LTV'>3o d©f?§ 1 ©SfJB&itiS&jt 
SiO.tTi 0 2£%mML-C 3S©JH££ LT^EST 5 fcCT-ifeSo 

BJ§RHfit4»«{D^— Kn— hM43*^x.TlNi>o dCSB^pJStaaffilil/N— Pa 
- hJK43®J:@-CfeSSBSpI^tt^41©S^ffliJO®t:. fg 2 ©SWIWlt&jltllSI 
72Sflt*.TV»S. d©^2®EWEi5±M72. S i O 2 T i 0 z £ Lt 3 M 
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-So 

rSB^pj^ts^^liiSBJpH^ttStgfflll^N- h-n- h«43£©F^fc:{iii*&81£fiiS 

flE3 HSflEoaWHraittatfiill^— h'^ — h*|43fcfl|jtT^S. d©i§BJ3Rlj?H4 
S«41i:igBJMgH*£StKffl!l^— F3- M8l43i:©flSC. «3fe«81*fll*.TH3. 

^©fii>tet£4i£*-r s^iici t>, ytummm* 1/2 ct^cii^T'g, sbs 

(* 7 

^ Fn btllt^c 

fg 1 OHfciu *%Bj©^7©HSS©BSS{-43(tS^N> F^;i> h-n>fcfi— 
^SE-CSS. *SISg©ff$Sllc:*(t^aB^^ s»^-y<*;H±^ Sf!2~6©5IJte 
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95fc±frJiSU|E]g&gB 94-smag £ m&T £ fit- & £ o 

^fiiMIE97. 98(CJ; !3ftlJ^SiIIllSSa594i:mae5iC^^nT^^2)c 
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mzmW&fo\£. m$r&& 1.48~1.70T-fcfK 

5 Mizmwmmfriy>t>tez>mm\±, TiufE3§Bj§st6©a#r^j; s *>is<. *>o^© 

JB«r*£* 1.50-2.5 OOilflli:, Hffl3SB^te©S«f^«fc t) 
*»o^©B#T2f5# 1 . 3 5~ 1 . 6 OCDfg 2$$JKJf »K 

& ^ 2 z it ¥ m m iz t # ^ % a ji l t & & ^ i: £ # ssc t r -a m & m -r a ^ 

£tL3flt;fcCDSgB 1 tfB«cD^*SWI55itP[N-SB^a4Bo 

15 3. mznmm\±mm-r^m.mi&m^n^mmh\^ in 1 &®se;&tfgi 2 

4. §g3«»lif9fa8T3Mffiiixtt£»£ig|^U MfBfg 1 igMS&tfSg 2 

5 . Ml lfllO^lftfnd >/L/4T-feS«^CDt5ffl 1 ClB*©^SK£f 
©5itMMSB^a« 0 

6 . Sg 1 mmm(Dft&mm& 1 0 nm~ 6 0 0 nnu SI 2 sSSJBUiCDft^MJPa 5 1 
2 5 0 nm~ 6 0 0 nnu ^ 3 (Dnmm<D%^mM^ 2 0 nm~ 3 0 0 nmffe!), 
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